Objectives/Hypothesis: To examine how age, gender, comorbidity, geography, provider type, and laryngeal pathology influence the use of pharmacological treatment in managing patients with laryngeal disorders.
INTRODUCTION
Patients with laryngeal diseases and disorders often present to health care providers with complaints related to their ability to speak or produce voice. Approximately 7.5% of adults in the United States currently report having a voice disorder, with 5.9% to 22.1% of these dysphonic adults seeking medical attention.
1,2 Management strategies for laryngeal disorders may involve behavioral, surgical, and pharmacological therapy. Based on the above point prevalence and treatment-seeking rates, national annual direct cost estimates for the evaluation and treatment of laryngeal disorders range from $0.7 to $4.9 billion. [1] [2] [3] Furthermore, pharmacy claims were a significant component, accounting for 20.1% to 33.3% of these overall direct costs. 3 Prior investigations have found heterogeneity in how medications are used in treating laryngeal disorders. Among primary care physicians (PCPs), various types of medications are frequently used prior to laryngoscopic examination. 4 Otolaryngologists also demonstrated variability in prescription patterns for patients with benign vocal fold lesions, suspected reflux-related laryngitis, and with persistent dysphonia. [5] [6] [7] However, these survey studies did not evaluate potential factors influencing the varied medical treatment of laryngeal disorders. Inconsistent medical treatment may lead to inappropriate prescriptions, disparate patient outcomes, and increased health care costs.
Therefore, examining the variation in medication use is an important aspect of managing patients with laryngeal disorders. The MarketScan database (Truven Health Analytics Inc., Ann Arbor, MI), a large, nationally representative, administrative, US claims database, provides the means to explore the patterns and variation regarding medication use on a national scale and has been used to examine such issues in diverse patient populations. 8, 9 Although patient age, gender, provider type, comorbid conditions, geographic region, and patient diagnosis may influence medication treatment, a void exists in the literature regarding their impact on prescription patterns in patients with laryngeal disorders.
The purpose of this investigation was to examine how these factors influence the use of pharmacological treatment in managing patients with laryngeal disorders.
MATERIALS AND METHODS
The Duke University Medical Center institutional review board approved the study. A retrospective analysis of data from a large, nationally representative, administrative, US claims database, the MarketScan Commercial Claims and Encounters dataset and Medicare Supplemental and Coordination of Benefits dataset for January 1, 2004 to December 31, 2008, was performed. As previously described, the MarketScan databases contain the annual health care claims of approximately 55 million individuals including employees <65 years of age, Medicare beneficiaries 65 years of age, and their dependents integrated from all care providers and connected to health care utilization and cost records at the patient level.
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Patients who received a primary or nonprimary diagnosis of at least one of the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes (Table  I) at an outpatient visit with either a PCP or an otolaryngologist, and who were continuously enrolled for at least 12 months after the day of first laryngeal diagnosis (i.e., the index date) during January 1, 2004 Age, gender, geographic region (divided into four census regions: Northeast, North Central, South, and West), employment status, comorbid conditions, medication status (received a medication or not), and provider type were determined. Otolaryngologists were classified as otolaryngology, pediatric otolaryngology, or head and neck surgery; PCPs as urgent care, medical doctor (not elsewhere classified), osteopathic medicine, internal medicine, multispecialty group, emergency medicine, hospitalist, family practice, geriatric medicine, preventive medicine, pediatrician, nurse practitioner, or physician assistant based on the MarketScan database dictionary. Patients were grouped as seeing PCP only, otolaryngologist, or both providers (i.e., PCP first and secondarily an otolaryngologist). Because the otolaryngologist would likely be the primary treating provider for patients who saw a PCP and otolaryngologist on the same day or otolaryngologist first and later their PCP, they were classified with patients who only saw an otolaryngologist as the otolaryngologist group. Patients were also classified as being in a metropolitan statistical area (MSA) based on employment location and to determine urban versus rural status. To control for the impact of comorbid conditions on prescription patterns, specific comorbidities were assessed: sinusitis (461. Each pharmacy claim occurring within 2 weeks after an outpatient encounter (new or return) with a PCP or an otolaryngologist for a laryngeal diagnosis, and the claim was not present in the 3 months prior to the visit date, was tabulated over the 12-month post-index date period. Patients who saw more than one provider for a related diagnosis were counted as one patient, but data regarding pharmacy claims were tabulated for each provider. To identify medications that could be related to treating a laryngeal disorder, a combination of the therapeutic drug classes and generic identification numbers according to the MarketScan database dictionary was used. The medication classes antihistamine, antibiotic, histamine 2 antagonist, proton pump inhibitors, and oral and inhaled steroids were selected, as they accounted for 84.1% of pharmacy claim costs. 3 All MarketScan database management and statistical analyses were performed with Stata version 11.1 (StataCorp, College Station, TX). Summary statistics were tabulated. To identify factors that influenced whether a patient received one of the medications or not, a logistic regression was performed to consider the binary outcome (with and without prescription drugs). A priori variables included age, gender, geographic region, MSA status, number of comorbid conditions, laryngeal diagnosis, and provider category (PCP only, otolaryngologist only, or both providers). The Wald statistic was used to compare the impact of different laryngeal diagnoses on medication use.
RESULTS
A total of 54,600,465 unique patients were enrolled in the MarketScan databases during January 1, 2004 to December 31, 2008, with 536,943 (1%) unique patients having a laryngeal diagnosis. Among the unique patients with a laryngeal disorder, 405,766 (75.2%) were seen as an outpatient. There were 258,705 (48.2%) patients who had 12-month post-index date follow-up and an outpatient encounter with a PCP, otolaryngologist, or both and are the focus of this investigation.
The mean number of outpatient visits for a laryngeal diagnosis was 1. (4.9%) seeing a PCP and subsequently an otolaryngologist (Table II) . During outpatient treatment for a laryngeal diagnosis, 135,973 (52.6%) unique patients received a medication and 122,732 (47.4%) did not (Table III) . In the mediation group, the mean age was 47.4 years (22.2 SD), with 61.9% female, and in the nonmedication group, the mean age was 47.4 (19.8 SD), with 65.8% female. Additional characteristics of the medicated and nonmedicated group are displayed in Table IV .
To determine how provider type, age, gender, geographic region, urban status, comorbidity, and type of laryngeal disorder influenced the use of medications, a multiple logistic regression was performed. The adjusted odds ratios (ORs) for each variable (i.e., adjusting for the remaining variables in the model) are shown in Table V . As compared to patients who saw a PCP only, those receiving care from an otolaryngologist had an 8% lower odds of receiving a medication, and those seeing both providers a 29% higher odds of medication treatment. As compared to patients 65 years of age, those <18 years of age had a 32% lower odds of medication treatment, and those 36 to 64 years of age had a 20% higher odds of receiving a medication. Females had slightly higher odds of receiving a medication compared to males. Geographic variation was noted in medication use for laryngeal disorders, with the highest odds occurring in the South region and an 8% lower odds in urban compared to rural locations. A dose-response relationship was noted for the influence of comorbidity, with an increase in the OR for increasing number of comorbid conditions.
The type of laryngeal pathology impacted medication use. Pairwise comparisons of ORs of medication use across laryngeal pathology were computed using the Wald test. Patients with acute laryngitis and multiple diagnoses had higher odds of medication use than chronic laryngitis, benign laryngeal/vocal fold pathology, and nonspecific dysphonia (P <.001, Wald test). Patients with chronic laryngitis had higher odds of medication use than laryngeal cancer (P <.001, Wald test) and vocal fold paralysis (P <.001, Wald test).
DISCUSSION
Medication use is prevalent in the treatment of laryngeal disorders. Roughly half of our patients seeking care in an outpatient setting received a medication as at least part of their treatment. Medications were prescribed across all diagnostic categories, with over 30% of patients within almost every laryngeal diagnosis receiving a medication (Table III) . A prior study using the National Ambulatory Medical Care Survey (NAMCS) data evaluated treatment patterns of patients with voice complaints, and found that medical treatment was common among PCPs and otolaryngologists. 12 However, this study was limited in its evaluation of the variation in prescription patterns.
The specific laryngeal pathology influenced the use of pharmacologic treatment. Because the NAMCS study broadly categorized diagnoses in groups such as laryngeal, infectious, and gastrointestinal, examining the influence of different laryngeal diagnoses on pharmacologic treatment was not possible. 12 The current investigation found that acute laryngitis had the highest odds for medication use (Table V) . Acute laryngitis has accounted for 68.1% and 51.4% of laryngeal diagnoses for which antibiotics and oral steroids were prescribed, respectively. 3 Due to its self-limited nature, the potential for excessive prescriptions in acute laryngitis cases exists, as symptoms may resolve without treatment. 13 Although the current study could not address the issue of specific medication overuse in cases of acute laryngitis, this remains an important unknown with public health implications due to potential side effects and costs. In contrast, unilateral vocal fold paralysis and laryngeal cancer had lower odds for medication use, likely reflecting the need for surgical intervention in these conditions (Table V) . Although the prescription patterns varied depending on laryngeal diagnosis, the specific medication trials for each diagnosis, appropriateness, and reasons for the prescription, such as managing concomitant and related medical problems, requires investigation. Further study examining the ultimate diagnosis among patients with different laryngeal disorders treated with specific medications may uncover areas of overuse and lead to improved patient care.
Because patient comorbidity may influence prescription patterns, the impact of comorbidity on pharmacologic treatment was investigated. Compared to patients without one of our comorbidities, a stepwise increase in the odds of medical treatment was seen for an increasing number of comorbid conditions (Table V) . A systematic review investigating the relationship between multiple chronic conditions and health care utilization, medication use, and costs also found increases in each outcome for each additional chronic condition.
14 Patients with comorbid conditions may be more complicated and require treatment of related conditions, such as gastroesophageal reflux, allergic disease, and pulmonary conditions, to improve the laryngeal disorder.
Additionally, such comorbid conditions may be risk factors for patients with a disordered voice. 1,2 Studies examining how best to treat patients with laryngeal disorders with comorbid conditions may result in improved interdisciplinary treatment strategies.
Prescription patterns for laryngeal disorders varied according to geographic region. The South region had the highest odds of medication prescriptions, with the Northeast and West regions in particular having significantly reduced odds of a pharmacy claim for a laryngeal disorder (Table V) . Geographic differences in pharmacotherapy have also been demonstrated for patients with dementia, diabetes, and antibiotic use. 10, 15, 16 Regional differences also exist in otolaryngology practice, including the use of esophagoscopy and bronchoscopy in head and neck cancer. 17 Although the reasons for geographic variation in medication use for laryngeal disorders may reflect training, physician experience and preference, and demographics of the regional population, the variability warrants further investigation as to the causes, and suggests there are opportunities for improving prescription patterns in patients with laryngeal disorders.
Demographic features, such as gender and age, had an impact on prescription patterns for laryngeal disorders. A small but statistically significant increased odds of a medication trial was identified in females (Table V) . Previous studies have found that females have higher rates of illness and are more likely to seek medical care. 18 Additionally, in 2007, females filled more prescriptions per capita than males. 19 Age also influenced the use of pharmacologic treatment, with patients <18 years old having the lowest odds, and those 36 to 64 years old the highest odds, with the >65-year-old group in between (Table V) . Similar findings of the role of age in medication trends have been identified in other conditions such as arthritis treatment. 20 The concern for side effects, drug interactions, and family concerns could explain the age-related trends in patients with laryngeal disorders and is worthy of investigation.
The type of provider, PCP versus otolaryngologist, was a determining factor in the use of pharmacologic treatment. Because PCPs and otolaryngologists were the most common specialties involved in caring for patients with laryngeal disorders, examining the practice patterns in these two specialties is important. 3 If a patient had a PCP involved in their care, they had higher odds of receiving a medication compared to if they were only treated by an otolaryngologist (Table V) . This may be secondary to the reality that the average PCP does not examine the larynx. This may lead to an increased reliance on a shotgun approach of medications. Although treatment by an otolaryngologist may be more costly than a PCP, due in part to the more chronic and complex laryngeal disorders treated, laryngeal examination by an otolaryngologist is essential for diagnosing the specific laryngeal pathology and instituting appropriate treatment. 21 This enhanced diagnostic precision justifies otolaryngology evaluation, as it may improve the ability to determine the need for behavioral, medical, or surgical intervention, as evidenced by the lowered odds of pharmacologic treatment by otolaryngologists compared to PCPs. As previously discussed, significant variability regarding the type of medication use is also noted among PCPs and otolaryngologists. [4] [5] [6] [7] 22 Thus, further study is needed to examine the practice patterns related to specific medication trials between and within these treating specialties to uncover areas for improved care.
Certain methodological issues must be addressed. Potential sources of bias are present in administrative claims data. The type of laryngeal pathology was based on the ICD-9 codes, the accuracy of which could not be determined. Although disease severity and ethnicity may impact prescription patterns, such data were not available. Because the study was interested in the use of prescription medications, the pharmacy claims data do not include the use of over-the-counter medications that may have been employed to treat the laryngeal disorder. Although precisely determining that a medication was used for a specific laryngeal disorder is difficult, a priori definitions of medication linkage to a diagnosis were made. Furthermore, comorbid conditions for which the medications of interest could have been prescribed were assessed and controlled in the regression analysis. Last, because our patient population was covered by Medicare or employer-sponsored health insurance plans, results may not be generalizable to the Medicaid population. Despite these limitations inherent in database research, the MarketScan database, as previously mentioned, has been widely used with similar methodology to evaluate medication use in patients with various diseases. 8, 9 This large, national, population-based study provides initial insights regarding factors that influence the use of pharmacologic trials in patients with laryngeal disorders.
CONCLUSION
Multiple variables were associated with the use of pharmacologic treatment in patients with laryngeal disorders. Patients' health, such as the specific laryngeal pathology and number of comorbidities, affected the prescription patterns. Variability in medication trials were also noted for gender, age, and geographic region. Compared to patients seen by PCPs, those treated by otolaryngologists had lower odds of receiving a medication. Future investigations are necessary to uncover the prescription patterns related to specific medication classes, how specific prescriptions change over time, and examine the determinants of prescribing one medication class versus another. Examining the ultimate diagnosis of patients initially treated with a given medication class may help identify areas of inappropriate use and lead to interventions aimed at reducing excess care and maximizing patient outcomes.
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